Introduction.
Consider the class E of power series /(z) =32oc*z", convergent for |z| <1 and such that |/(z)| ^-1. The following result is due to I. Schur and G. Szegö [5] (1).
For any series of the class E, 32 CyZ < 1 in |z| Sr", but not always in |z| <rn + e, e>0, where rn is the largest r for which 1 Tn{r, 6) = -+ 32 r" cos vd ^ 0 for all 0. 2 i
The rn are non-decreasing, log 2«
rn > 1-» n = 1, 2, 3, • • • , log In -log log In + «" rn = 1-lim e" -0.
n n-»oo
We obtain the same constant r" if we assume Rf(z) 2:0 and require Rsn(z) StO. Here 2?m means the real part of u; Iu will denote the imaginary part.
In what follows, we consider harmonic sine developments 00 H{r, d) = 32 bvr* sin vd, l convergent for 0<r<l, and non-negative for O<0<tt. Evidently there exists an RH with the following properties:
(a) Whenever (1.1) H(r,d)^0, Q < r < 1;0 < 0 < ir, then, (1.2) sn(r, 6) = 32 bX sin vd = 0, 0 < r = Rn; 0 < 0 < t.
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(') Numbers in brackets refer to the literature at the end of this paper.
(b) For any e>0 we can find an H satisfying (1.1) and such that sn(r, 6) becomes negative for some 6 and some r<Rn-\-e.
We denote the class of harmonic functions satisfying (1.1) by T. On writing f(z) =32?° vZ", the power series/(z) is regular in |z| <1, has all its coefficients real, and If(z) = 0 in | z| < 1, lz>0. The class T has been discussed by Rogosinski [4] ; the function/(z) is called typically real. (Cf. also S. Mandel-
One of the results of the present paper is 3 log n log log n " Rn= 1-1---h 0(1/«), as »-> oo.
n n M. S. Robertson [3] gave the erroneous estimate Rn ^ 1 -2 log n/n for n > 12.
His calculation yields however, as is seen easily, Rn=\-4 log n/n, for «>«o(2)-
We then apply the properties of Rn to Fourier series of convex functions and to a certain class of power series. For any r < Rn we can choose p < 1 so that r/p < Rn; we then obtain by Lemma 1 (for X, = f*) s"(r, 9)=0 for any r<Rn and for O<0<7r; hence (a) holds for r = Rn-Conversely, for the function 
Evidently
License or copyright restrictions may apply to redistribution; see http://www.ams.org/journal-terms-of-use C"(r, it) = 1 -r2 + («2 -l)r"+2(-l)""1 + «r"+1(2« + 2 + «r2)(-l)""1
+ (« + l)r"(« + 1 + 2«r2) + «(« + 2)r"+i}.
Thus C»(r, -l)r"+2 + «r"+1(2« + 2 + «r2)
and equality holds if n = 2k, and 9 = ?r. This yields Theorem 3. Denote the unique positive root of the equation pn(r) = 1 -r2 -(n + 1) V -n(3n + 4)r"+1 -(3«2 + 2n -l)r"+2 -«V"+3 = 0 oy p". 77fe« Rn^Pn, and equality holds for n = 2k, k^l.
Note that £"(0) = 1, pn(l) <0, £"' (r) <0. Hence p" is unique and (2.2) 0<Pn<l.
Evidently pn{ -1) = 0, hence 1+r can be factored out, and we get
1 + r so that g"(p") =0. (since cos x > 1 -x2/2 for all x). Hence Cj*_i(r, 9) < 1 -r2 -(2V5)|^r2*:+1 + 2£r2* 4-(Ä -l/2)r2<=+2 + 2kr2k~x
Choosing r so that To find an upper bound for r, we put 3 log (2*-1) log log (2*-l)+c 7. Curves convex in direction of the 7j-axis. We say that a curve in the (u, z>)-plane is convex in the direction of the v-axis if any parallel to the y-axis 26 " sin v0
= -2J r" -. has at most two points in common with the curve. This class of mappings was considered by L. Fejer [l] and the author [6] . We now prove Theorem 8. Suppose the power series 32o'avz"=f(z) = w = u+iv is regular in \z\ < 1, and all av are real. Suppose further that the images Kr of the circles \z\ =r, 0 < r < 1, are convex in the direction of the v-axis (thus f(z) is Univalent). Then the partial sum^JoayZ* has the same property in \ z\ SRn, but-in generalnot in a larger circle.
For the proof we may assume without loss of generality that the upper half of the circle \z\ <1 is mapped onto the upper half of the image in the w-plane. On writing w(eie) = u(d) +iv (6) 
